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Summary Purpose: Periodic lateralised epileptiform discharges (PLEDs) can be seen
associated to nonconvulsive status epilepticus (NCSE), although their pathophysio-
logical meaning remains questionable. Functional neuroimaging has suggested that,
in this setting, PLEDs may indeed be an ictal pattern. In this report we describe per-
fusional changes in a patient with AIDS, PLEDs and NCSE. Methods: A 37-year-old
man with AIDS, cryptococcosis and recurrent epileptic seizures was admitted. Af-
ter initial treatment, he remained comatose, and had MRI and serial EEG recordings
performed. Technetium-99m-ethyl cysteinate dimer (99mTc-ECD) SPECT scans were
also obtained, before and after continuous benzodiazepine infusion. Results: EEG dis-
closed PLEDs over the right fronto-polar region while MRI revealed meningeal thick-
ening and scattered unspeciﬁc ﬁndings. SPECT revealed marked focal hyperperfusion
overlapping the areas with PLEDs, both resolved after continuous midazolam infu-
sion and clinical improvement. Conclusions: This report demonstrates association of
PLEDs, NCSE, and focal hyperperfusion on SPECT, additionally supporting the concept
of PLEDs as an ictal pattern. Considering that status epilepticus may eventually not
be detected by conventional approaches alone, we advocate the use of functional
neuroimaging to assess suspected patients with impaired consciousness.
© 2003 BEA Trading Ltd. Published by Elsevier Ltd. All rights reserved.
Introduction
Nonconvulsive status epilepticus (NCSE) is a fre-
quent but still overlooked medical condition. De-
spite the undisputed usefulness of EEG in diag-
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nosing status epilepticus (SE), substantial debate
still remains over which EEG patterns are ictal or
interictal1. Periodic lateralised epileptiform dis-
charges (PLEDs) are in the center of this contro-
versy, correlating with impairment of conscious-
ness, contralateral neurological deﬁcits, and focal
motor seizures, including SE1.
PLEDs consist of periodic spikes and/or sharp
waves occupying most of the recording, and pre-
dominating over one side. In general they are
self-limited phenomena that resolve within a few
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days, but can occasionally persist longer, in as-
sociation with chronic seizure disorders2. PLEDs
can be classiﬁed into PLEDs Proper and PLEDs Plus
(PLEDs plus low amplitude rhythmic discharges),
with seizures being more frequently associated to
this latter pattern3.
Previous observations that fast rhythmic activ-
ity may transiently replace PLEDs during clinical
seizures4 have led to their inclusion among the
interictal EEG abnormalities. However, other in-
vestigators observed PLEDs closing a sequence of
EEG patterns appearing during the evolution of
human SE5, but clinical series have not consis-
tently demonstrated this stereotyped sequence,
nor PLEDs constitute end-stage status phenomena
in every situation6. Moreover, confusional states
have also been linked to PLEDs, and both clinical
and electrographic abnormalities seem to respond
to antiepileptic drugs7.
Functional neuroimaging previously demon-
strated regional cerebral hypermetabolism or hy-
perperfusion in cases of SE presenting with PLEDs8,
with further resolution paralleling effective anti-
convulsant therapy and clinical improvement9, 10.
In this report we describe ﬁndings supporting the
concept of PLEDs occurring as an ictal EEG pattern.
Figure 1 EEG recording showing PLEDs Proper with phase reversion at the right fronto-polar lead (FP2) and a mean
interval of 1.1 seconds between consecutive discharges.
Case report
We report the case of a 37-year-old man with AIDS
and cryptococcosis. He was previously treated with
amphothericin B, and his CD4+ T lymphocyte count
was 17 cells/ml. Two days before admission, his
family noticed a reduced level of consciousness
that was followed by clusters of clonic jerking on
his left side. On admission, he was clinically stable
but stuporous, with left hemiparesis but no signs
of meningism. Initially he had mild metabolic al-
kalosis, anaemia and leucopenia. He was loaded
with 15mg/kg intravenous phenytoin but evolved
with recurrent seizures, alternating episodes of
left arm jerking and generalised twitching that
were ﬁnally controlled through intravenous infu-
sions of diazepam (10mg), phenytoin (15mg/kg),
and phenobarbital (20mg/kg). As he remained co-
matose an EEG was obtained and showed PLEDs
with phase reversal at the right fronto-polar region
(Fig. 1). A technetium-99m-ethyl cysteinate dimer
(99mTc-ECD) SPECT was performed, according to
previously described methodology11, and revealed
marked hyperperfusion over the right fronto-polar
region, and moderate hyperperfusion over the right
dorso-lateral frontal lobe (Fig. 2A). A treatment
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Figure 2 (A) Ictal SPECT scan performed during ongoing PLEDs and coma showing a remarkable hyperperfusion on
the right frontal lobe. (B) Interictal SPECT performed after clearing of PLEDs and clinical improvement showing normal
tracer uptake.
protocol for refractory SE was implemented in-
cluding continuous infusion of midazolan and serial
EEGs control. The loading dose was 0.15mg/kg,
followed by a maintenance regimen starting with
0.2mg/kg/hour. A gadolinium-enhanced MRI scan
revealed discrete inﬂammatory meningeal pro-
cess, and scattered areas of signal abnormalities
over both central regions. Cerebrospinal ﬂuid (CSF)
disclosed ﬁve lymphocytes per mm3, mildly ele-
vated protein level (43mg/dl), marked hypoglycor-
rhachia (25mg/dl), and presence of Cryptococcus
neoformans. PCR tests were negative for Mycobac-
terium tuberculosis, Cytomegalovirus and Herpes
simplex virus. Serial EEGs initially showed persis-
tence of rhythmic bursts of sharp and slow waves
over the right fronto-temporal areas. Continuous
intravenous midazolan was maintained for 5 days
and gradually tapered off. The maximal infusion
rate was 0.6mg/kg/hour.
On day 7 midazolam was discontinued and the
control EEG showed diffuse polymorphic delta ac-
tivity plus scarcely distributed sharp waves over
the right frontal areas. At this time, a second SPECT
showed resolution of the right fronto-polar hyper-
perfusion (Fig. 2B). Five days later, he was able
to communicate verbally; on day 24 he regained
full consciousness and had no motor deﬁcits. De-
spite this initial clinical improvement, his outcome
was poor. He developed various opportunistic in-
fections that subsequently led to his death on
day 41.
Discussion
During the management of comatose patients clin-
icians frequently face the dilemma whether PLEDs
express cerebral abnormalities that cause the
coma (e.g. structural lesions), or reﬂect functional
states associated to the underlying pathological
condition (e.g. status epilepticus). It has been al-
ready demonstrated that periodic activity is not
always ictal as are the cases of triphasic waves seen
in association to metabolic encephalopathies12,
and subclinical rhythmic epileptiform discharges
of the adults (SREDA), where, not surprisingly, a
previous SPECT study failed to demonstrate focal
hyperperfusion13.
The pathophysiological meaning of PLEDs dur-
ing SE is still controversial. PLEDs may indeed be
a common label for distinct processes and differ-
entiation between ongoing seizure activity and
lesional states is of paramount importance in clin-
ical practice, specially considering that aggressive
anticonvulsant therapy might prevent additional
seizure-induced CNS damage.
On the other hand, increase of regional cere-
bral blood ﬂow is a highly sensitive marker of ictal
activity during partial SE14. However, one could
argue that the focal hyperperfusion of our patient
would reﬂect localised inﬂammatory process sec-
ondary to the cryptococcal meningoencephalitis.
Although plausible, MRI did not show cortical le-
sions, and even if this would be the case, multiple
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scattered areas of focal hyperperfusion would then
be expected. Contrarily, PLEDs and hyperperfusion
spatial distributions were convergent, and both
phenomena cleared after aggressive anticonvul-
sant therapy. These arguments favour the idea that
paroxysmal discharges were playing a causative
role in the surrounding vasodilatation and increased
radiotracer uptake.
In this report we clearly demonstrated the asso-
ciation between NCSE, PLEDs and hyperperfusion,
thus reinforcing the concept that PLEDs may be an
ictal pattern. We additionally propose the inclusion
of SPECT in the investigation of patients with coma,
PLEDs and suspected SE, in the belief that this ap-
proach could eventually help to deﬁne the diagnosis
of SE when EEG and clinical state alone are not suf-
ﬁcient, consequently providing a better rationale
for the use of aggressive and potentially hazardous
treatments.
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